In this paper, we first give a new notion of generalized -pseudo-contractive type mapping, and then we consider some convergence theorems for a fixed point of the mapping. Our results improve and extend the corresponding results due to (Chidume and Chidume in J. Math. Anal. Appl. 302:545-554, 2005) and other papers.
Remark . Definition . and Definition . do not assume that φ(r) ( (r)) is strictly increasing. Clearly, φ-strongly accretive maps (φ-strongly pseudo-contractive maps) are generalized by generalized φ-accretive maps (generalized -pseudo-contractive maps) with (r) = rφ(r).
Definition . T : D(T) ⊂ E → E is called a generalized -accretive type mapping if there exists x
* ∈ D(T) such that for all x ∈ D(T), there exists j(x -x * ) ∈ J(x -x * ) such that
where is as in Definition .. T is called a generalized -pseudo-contractive type mapping if I -T is a generalized -accretive type mapping.
Recently, Chidume and Chidume proved the following theorems by using the conclusion that a uniformly continuous mapping on K is bounded.
Theorem CC []
Let E be a real normed linear space, K be a nonempty subset of E and T : K → E be a uniformly continuous generalized -hemi-contractive mapping, i.e., there exist x * ∈ K and a strictly increasing function :
(a) If y * ∈ K is a fixed point of T, then y * = x * and so T has at most one fixed point in K.
(b) Suppose that there exists x  ∈ K such that the sequence {x n } defined by
x n+ = a n x n + b n Tx n + c n u n , ∀n ≥ , is contained in K , where {a n }, {b n } and {c n } are real sequences in [,] satisfying the following conditions: 
For arbitrary x  ∈ D(A), define the sequence {x n } iteratively by
x n+ = a n x n + b n Sx n + c n u n , ∀n ≥ , http://www.fixedpointtheoryandapplications.com/content/2013/1/311
where S : E → E is defined by Sx := x -Ax for all x ∈ E; and {a n }, {b n }, {c n } are real sequences in [, ] satisfying the following conditions:
∞ n= c n < ∞; and {u n } is a bounded sequence in K . Then {x n } converges strongly to x * .
Remark . In Theorem CC and Theorem CC, the condition that K is convex is needed.
Since K ⊂ E is a nonempty subset without assuming that K is convex, then a uniformly continuous mapping T on K is not necessarily bounded. See the following example.
Let {e n } be an orthonormal set of l
Then T is uniformly continuous on a bounded and nonconvex set K . But T is not bounded.
Proof Clearly K is bounded and nonconvex. Let
Hence T is uniformly continuous.
This says that T is unbounded and completes the proof.
In , Morales and Chidume proved the following theorem. 
Let {x n } be a sequence generated by
Then there exists a constant r  >  such that when c n < r  (∀n ≥ ), the sequence {x n } converges strongly to the unique zero of A.
Inspired and motivated by these facts, we will give convergence theorems for a fixed point of the generalized -pseudo-contractive type mapping. Our result generalizes the corresponding results in [-].
Main results
Let
We shall make use of the following well-known inequality.
Lemma . Let E be a real normed linear space. Then the following inequality holds:
Theorem . Let E be a real normed linear space, K be a nonempty subset of E and T : K → E be a uniformly continuous generalized -pseudo-contractive type mapping, i.e., there exist x * ∈ K and a function
Suppose that the sequence {x n } defined by
x n+ = a n x n + b n Tx n + c n u n , ∀n ≥ , (.)
is contained in K , where {u n } is a bounded sequence in K and {a n }, {b n }, {c n } are real sequences in [, ] satisfying the following conditions: Let N * = sup n u n -x * and M = sup n x n -Tx n + N * . Since T is uniformly continuous
, there exists δ >  such that x, y ∈ K implies Tx -Ty < . http://www.fixedpointtheoryandapplications.com/content/2013/1/311
We show this by induction. By (.),
Therefore, x  -x * ≤ a < a. Suppose x n -x * ≤ a, we show that x n+ -x * ≤ a.
Suppose not, then x n+ -x * > a > a and from the definition of a, we have
and hence
where U n = u n -Tx n . Observe that
Furthermore,
Also,
so that Tx n+ -Tx n < . Using Lemma ., (.), (.), (.), (.)-(.) and recursion formula (.), we now obtain the following estimates:
and hence x n+ -x * < a, a contraction. Hence {x n } is bounded.
Suppose this is not true. Let lim inf n→∞ x n -x * = σ > . Then there exists an integer
Since {x n -Tx n }, {u n } and {x n } are bounded,
Therefore, there exists an integer N  > N  such that
Since T is uniformly continuous, then there exists an integer N  > N  such that
Also, since α n →  as n → ∞, there exists an integer N  > N  such that
, ∀n > N  .
(  .   )
By Lemma and (.)-(.), we obtain the following estimates:
x n+ -x *  ≤ x n -x *  -α n x n -Tx n , j x n+ -x * + c n U n , j x n+ -x * ≤ x n -x *  -α n x n+ -x * + α n x n+ -x n · x n+ -x * http://www. for all n ≥ N  , and this implies ∞ n= α n < ∞, a contraction to condition (ii) of Theorem .. Hence Claim  holds.
Thus, there exists a subsequence {x n j } such that x n j → x * as n → ∞, i.e., for any > , there exists some integer n j  such that x n j  -x * < .
